Lactobacillic acid accumulation in the plasma membrane of Oenococcus oeni: a response to ethanol stress?
It is known that ethanol strongly interferes with the development and activity of lactic acid bacteria in wine. In this work, it was observed that membrane composition was dependent of ethanol concentration and cell physiological state. The protein electrophoretic profile was modified in the membranes of Oenococcus oeni cultured in presence of 8 and 10% ethanol. Concerning the membrane lipid composition, it was observed that O. oeni maintained a high level of phospholipid biosynthesis via the relative increased biosynthesis of phosphoethanolamine and sphingomyelin in presence of ethanol. On the other hand, ethanol induced an increase in the membrane lactobacillic acid percentage at the expense of cis-vaccenic acid. This increased synthesis of lactobacillic acid appears as the more significant change induced by ethanol in O. oeni membrane. The increase of lactobacillic acid in the membrane of O. oeni clearly appears as a factor that provides protection against the toxic effect of ethanol, balancing the increase of membrane fluidity normally attributed to ethanol. The results presented in this paper constitute evidence that lactobacillic acid may have a part in the survival and or adaptive mechanisms developed by O. oeni under culture adverse conditions, allowing these bacteria to maintain their activity in the presence of ethanol, namely performing malolactic fermentation in wine.